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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a semiconductor integrated 
circuit device in 

which the multilayer wiring layer equipped with a capacitor can 
be flattened 

and processed finely and besides which is excellent in electric 

property, and 

its manufacturing method. 

SOLUTION: This method is one which forms a contact hole in the 
selective region 

of an insulating film 11 after the insulating film 11 on a 
semiconductor 

substrate 1 where a plurality of semiconductor devices such as 
CMOSFET or the 

like are made, and fills a contact hole with a plug consisting of 
the stack 

film of a titanium nitride film 14 and a tungsten film 15, or a 
titanium 

nitride film 14. Furthermore, this forms the upper electrode 18 
of the 

capacitor after piling of the insulating film 17 to serve as the 
dielectric 

film of the capacitor on the semiconductor substrate 1 including 
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the lower 

electrode 16 after formation of the lower electrode 16 of a 
capacitor on the 
plug . 
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[0004] zcom^. mm sTcaxt'j-fe/w;^ 

tt^df-W^^^Wf"* CMOS (Complementary Metal 
Oxide Semiconductor) M^ffc^MtmS&iiaiCfc^ 
X. ^^f^«TWWKJJ:l^±*EWi. 
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[0006] 
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[0008] (2) . **>*is?z^&^mmmm. 

^Mfrfc'<0|fc^ffi£C MP (Chemical Mechanical Pol 
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[0017] <Xfc, y- httS^OMBi£mUKfl£' 
20 ya^IBr^fesSrfcWattlHRTfc^jjtLfcll. nl 
to** xv n 2 ofHQOBftH&flftBfc: p S^tt^S: -f * 
^AL. t£ScLTP^-^^;HVIOSFET<oy-x*3 
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liW-*. JfclCs ^^*Kl«±^^y (Ti ) K£- 

9 *j xx/y- bnmet an&mt&f y^ 
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VD (Chemical Vapor Deposition) &£?t{2TEOS 

^HO^H^TH-ft LX ^6 . sSrts , SfeHl! 1 1 «fl!l«0 
®BltLT. PSG(Phospho Silicate Glass)^. BP 
SG(Boro Phospho Silicate Glass) lifcttSOG(S 
Pin On Glass) STSrfc'^fflU CMPj£=5:i:tCJ: 0^ 

[00 19] -e^, ^Hfc^ofct'^Mll 2^BX 
50 ^iBfcaHBoaft^-^y (T i N) Ml 4£CVD&£ 
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[0020]^ CMPa^fifflU, fyy^fy 

mi 5<DmmfrL>&mmm*ft^. ay??b*-)i'i 
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[0021] mz. m-ft^ymi4t?yyx^ym 

mi6*&fct& das) . Tg&^&i 6t±. mum 

ymt<7>mmmzcvD&-zmii,xBf&.Lt:m. y* 
hovy^yj&ffitmiR^vi-yymtijkZimLx 20 

[0022] -?-<9f&, ^-WCi^aTflntS 1 6 £-£tf 

1 7fc*f*Ufc«, *-r;^*0_hg|Smffil 8^»J«^- 
6 (06) . KKJR1 7 4: LT, 

<ffcH*4* < s i 3 N0JK*fcli£lWtZ*>'2W (T 
a 2 0 6 )KfcCVDife*ttfljL-C#JftLfcflL ^A*^ 

^±«wii 8 1 lt. miumifrf-rymtwim- 
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?ymi4cn±Mv>?yyx7-ymi smi/r^mm 

^m^fcitPm^M-fbf-^y 1 40TSPtfiz:ijrf--2» 
z t &m±x'% h t Mzmftrh* ym 1 4 otsp^ p si 
<7)*mimm8&£Vnm<v^im j ®9iz&&tix^ 
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mi 5H£xrrwmi 6com®k%~>x^z<mm i m. 
iti~?yi4 <DTmztm?& z t amiht-s h tMz 
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1 4^±gptcfi£S5rri» c: k M-f^^ 
>ig 1 4 oiL^ME-r-s^fi t m.iti-?ym hot 

[0028] -tco&m. ztvfsisfizan&ymw&i 
6. mm\ 7nxxf±.mmmi stmstt-zmfm*. 
&8 0 0 'cwzvim^mm t . mra l^^k 
^it^*S!B!iwfi£i5c*^ih-e& ^. tMzM^-? ym 

1 40±SP^#^r^.!feMi:M-fb^^yJKl 4^TS5^ 
i$l&9 tZC0Tffic?>nmW^Jl-2^ vm<W3Z)V3$. 

-rz\±^mwmii twTp^mmmvmzti&cozm 
±x-*&. 

[0029] L?t*5oT. mm?i?£'i8 t )£{>~>x^ mm 
fflgx'Lfri>mm&i&mi i m.tix^z>*->r'*i'?zm 
fct&zttfx'Zz* ttz. vmteztc&mmi 1* 
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[0031] 4i\ mwzm^i: 0 iMKfiLfcSlgJfeco 

^® 1 fc . mutmn&is u 3 yfrt>%& p so 
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[00 3 2] ifcfc:. CMPftS-ffifflU, Sfc-f-^VK 

miAzmowKzttzk^x. 3y^n*-/n3 

o) . <wz. mifrf-?>mi ifr^zT^f^iz* 
^^^tti»t*-Fsnwi 6t»jaw-« (si i ) . 
Tg&mffii 6»4, Miaswkf-^^Kafciaawtt^ 30 

yfc tfz i> coT'*>& „ 

[0033] -t<o». s»£ t^Ktt^Bfi 1 1 mt&m. 

x.y^y^gtfftfc £&fflLT . Jf IS*&®JBIl 

yi2 0fc^y/xr>-12 1 tfr^zy^rzay 

77h*-MzWtb&A,fif$mXBffctZ> (HI 3 ) . 
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[0035] mraiL^*Sg{fe<0Bffi«^«t^llI^SI 

IHR1 7fc±««l atB&LX^t. 

[0036] Vfo1fi~> X. ziy??h 1 3 C0|*jffi 
*«SW-*«»rct otMf^vI 1 4 ^Mlt^ 
4 £ 4: fc J: o T . WSG LtemMcoBM 1 fc Hfl&3ftJK£ 

i-ir^^ii, SMfcf-*>«l 4*>*T#JSLT^*.r 
k (c ± -? T . TwxG Lfc«fc<0JB» 1 (cJt® LT . ©#=3: 

wrest i oT«w^xtTfife»fttrtLhL*ctf a -r 

[0037] (3gffcOJBB3 ) *^S6<7)^®«. S RA 

^9ymt?y7^ymh(?mmm±tz\± ! mt*h-?y 
mffl^n^mfc&ku'ffifflMJLiktfX'Z . tfri>mm 

m&&mi t &hX v ^ & ¥#f«Mf 0!8Mfc it/^-o® 
[ 0 0 3 8 ] 01 5—02 2(4. *ft9]?)<B4g€fkff>JB 

m-cft s ram »wi-&^#fMHHiiipHeti^>ieeLL 

StiirtllWBniiBrcftO. R0^fflv^T. *mm<oB 
® cos RAM ^^TT -g, ^aMMMKHinSSIE ^ lXf*0M 

[00 39] 02 3(4. #*fi&COJ&<gc0 S RAM 

tir^6*iwt««isiiHaifc*jtt* s ramcostc 

^licO^COSRAMcOSTCa^^U-fe^. — ft 
COffifflttx-^ia (f-?lDL, X-^IS/ (^-) 

dl) fcv-mwLkco^igglHcIEgStu **o— ihf 

<0^i&fflMOSFETQ2,Q4 „ — McOft^fffiMOSF 
ETQ1.Q3 i3j;t>*— WOlSi*fflMOSFETQ5 P Q6 
.IfL^COMOSFETcO^*). Rfflft 
fflMO S F ETQ2, Q4 tJitXKj^fflMO S PETQ5. 
Q6 (4N^A-^MOSFET-C*ft££#U MfflMO 
SFETQ1, Q3 {4P^*/WMOSFET-i?fij£§;fl 
TV ^-6. -eLT. 4lC0Nf^^MOSFETt 2<B 
cOPf-v O S F E T(4C M O SSTHtJfc^ixT V^ 

[0040] Jiia^^E 6Mct>MO S F 

ET<05*>. — ^£OlBiSfflMOSFETQ2,Q4 fc— M 
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Oft?tfflMOSFETQl,Q3 {2. 1 b' y hf7)ff#£iE 

=f- mm/-*) Ji©MfflMOSFETQ5 cOV-X. 
SiTf (^«y-H) {ilsiMfflMOS FETQ6 «V- 
[0041] felfflMO S F ETQ5 «V-X S 
i£fflMOSFETQ6 <97— X, yffitgmmftlz 10 

U-yr70yri3»<0-ilB (M^ffflMO SFETQ1, Q 

3 <o#y-^«W) (tfSGSE (Vcc) ^ 

iS (ggffrfflMOSFETQ2, Q4 tf5*V-X«W) J±ffi 
(Vss) fc«fc$*lTl>*. TOKE (Vcc) it 

mi.it3VTh*). mms. (vss) wmarov (g 

ND)t*4. 

[0042j*ft, JUE7 U 77707 r0g&cOA!lJ73 

TV**. -£LT. 3t^K^]B^>— ttttABrSlftLl, L 20 
2 ti, JKr*K«I£fflvvc}BjSLTV*&. _fcJI 

co-2ro«»fc«l*U T*«SBfS»Li tiffin 
tf^X. ±Ji«HJ«SlftL2 kTJBw»BfiWlLl fc* ■ 

/hm xcowwik^mimmwzni&Tizw ? <* « v ? 
s tci^ t y -fe;^qs-r s s r am ^-th^m-w. 

35872^) (DtyMmzWMlzmWZ *lT W& . 
[00431 01 5-122 tJfl^T. 1$ffi0>B1B0> 

ffifcSMT*-*. Sri*. i23^tSRAM«STCl 
y -b/I^BW^aSSIS fcHBHfcf SIRttdL 4£K 40 
SI 5H322ti\ Pf^r^M 
OSFETtWtffflMOSFETQl fcN-f-p^/P 
MO S F E TXfo ■SIEHjfflM O S F E T Q4 k^fSt: 

[0044] Hoi* Lfc!0trc»BS i fc , m 
juasmsk^ y =2 vtPteh vm&mtt&g. 1 sake 
u muz^LtzLcotmmi/z. ^-fifcpf-v^Mo 

SFETtfcSftSfflMOSFETQl tJ «fctfNf-v* 
/H10SFETtfc^lifflMOSFETQ4 =5:fc*2:J£ 50 


10-163440 

1 0 

JfrT-S (HI 5 > . 

[0045] mz. 4m£fl[ 1 0>Jt£tt£UR 1 1 

LT N KfUR 1 1 (OaHRfito^Wtea ? 1- # 

-fcl3*BfctZ> (02) . n^^N* 
— /H 3 « . P -f-v O S F E TT'fc MfflMO 

SFETQ1 WV-X/VUJ >X'h&¥mftm£8ti 
i^NfY^MO S FETT&.&ggiWSMO S F ET 
Q4 COV-X/K W >X&£¥&fM£lfi9a**L*ft 
0±WFM-r£ (HI 6) . #33. *m&HmtoZto 

fta&s i emmxmt mm^mmxmx'h^y^x 

[0046] -e«D&. sy^brt-A'l 3£J:rtlHi 
flg 1 1 e9*HfcWK»»fcf-* >-« 1 4 V D^^fiL* 
fflLTJgB£L^f*. mm<?)?yi? xf->Ml 5Icvd 

ymi Ahfy-y^vmi 5t\,z&^xm>ii>A,tm 
mt-tz (Hi 7) . mz. cMP&zm\Lx. ?y 

s!s-/H 3^Stf>^nTV^^-f-^VjSl 4fcit^ 

?yyx*fymi 5VW*tiMtf'*yKi 4&£xs?y 

-/w 1 3 tzmitr? ymi4t? y^^ym istfr 
t>%h-r=7r*mfc?i> (Hi 8) . zeoms. m^± 

CT)M«tC:33 ft ^ S R A MOMfft* ^» \> Us 9 * 

[0047] ixtc, H*jiwfe*»4> 2#aoE-ftf-^>- 

Ml 4b?yyx"ryti&l 5tfrt>%Z>y7 7'cr>±.l,Z* 

~w!/?iztui-z>T%immi e^mwcth mi 9 > . 

B5Ui<0**»fe2#B«)aftf-^>1gl4fc 

^fc*Jtt*"PSWSl 6J±. 02 3£i>tt£^j5ifiiB& 

mm I 6 £-£-tr¥^ffr«« 1 «±fc^f ■v-'^^^SIS* 
Kfc&SIMHRl 7£Jt«Ufctfc. H^±<0^*><1>3# 
@wa-fb^-^>'Ml4t^V^XT->'Ml 5fc*»4>sSt4 

1 8 ^Jgfig-ri. liti'ot, ±35«ffi 1 
8fcHj5Ui^tf*»fe3#B<oaft^>Kl 4b?y7 

(H20) . i^^-. *-r>*is?<7)±%mmi 8tm 
3iU:tf*&#»& 3 mm<D^ik^<? ym 1 4 -fc ^ yyxT-y 

mi 5tfrh%:&7"?7\±. M2 3l,zi3il&mffiffl&L 

2 izftm-t&ltcox'foh. 

[0048] mz. ¥m#mL 1 ^itcMrta^is 1 9 
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v1-y7gffit£&mLT. JRIBteiURl 9WiijiRAtj& 

1 8 zm^xmw Ltzffii&nwmjmt wim%wmj:n 

fcth (122 1 ) . 

[0049] *<r>m. ^mfogM i <r>±izmm2 2 & 
iss^2 2oi?igxs{±. mutmc^y 

J»2 3SrJBjSLfc». ^±tC7VP$-^Affi|2 4iHg 

vvfyyimtit matx* »/+y?%m t *<m lx . 

Zixt><DM*MiRW>l l zmm<c\tlzJ:*). v^-yft 
£ft^iftlSm2 2£BJiS;-r& (022) . 
[0050] B*Jhe>:£l>£tM2 2 £: -£<7> 

TgBOM-(b^r?y|l2 0i:^>-^X7"->'!K2 1 
S7"5^(l 02 3fcfctt£:ejitffiMOSFETQl CO 

4 >)Mitf3V<o®HeEE (Vcc> 0>EtRfc»JSl/O* 
& . * fc . H*±:Wtr<0SIMJ 2 2 t * OTSPOSfll?- 

02 3lC:*5ft&ggi&fflMOSFETQ4 tf>V— 

^mi^mm9izm^tix^^^y\ t <gnd> ess 
oaowitrovwaiiWEE <vss) wamifcfi&LT 

[ 0 0 5 1 ] mz. ¥*frS«U cr>_\-jz&mzmt,x& 

[0052] tti£Lte43g|ft0»&Bff>S RAM**tS 

ft^tifcifgiftll 1 1 fca >^ 9 h*— 1 3 £^1$; Lfc 

t-5T9««aftf-^>'jRl4t»jRL. JgBg 
»^^fyRl 5*ML!tfl CMPMffflL 
•C3y^?h*-/H 3^g'fbf-^>'J^14i:^>'^X 

[0053] Lfctfo-C . ffirJS Ufc«*»BJB 1 fc ftK 

fc. mfc^?>mi4<7)±.8iitzip(E-t&mmtmfc^? 
ymi 4<DTmzmt&hmmbifiKm-rz>v>*ws£$- 

h z k &rti:J;-5t. JraKrffflBfc p nfitetf 
P SSO^x^ 3 4 1 i: ^BftSftSl* 1 

m^tih(D^}i±x'^h<Dx\ mwmmg'ozh^ 
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